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Introduction

The program SPEKTRA computes and displays fourier spectral amplitudes of 

seismic time series. In addition spectral ratios may be computed and written 

to a text file for later use. The program RPLOT reads this file and plots the 

ratios.

The SPEKTRA program takes its input data from a SPRINT file, structured in 

a particular manner. The output consists of Tetronix plots of the Spectral 

amplitudes and the time series from which they are derived, and a file 

'SPEKLIST 1 which contains the spectral ratios and can be read by RPLOT.

One thing should be mentioned in passing: SPEKTRA does not have the 

facility for removing the instrument response. Such a feature should be 

simple to implement, however.



Description of SPEKTRA use

The successful use of SPEKTRA depends on a large part in the way in which 

the input 'SPRINT' file is structured. This file is created either by using 

program WSPRINT or by using the [...] option in SISDS.*

The SPEKTRA program requires that the file be organized with three logical 

records per station set. The first two records contain the time series which 

will be used for the Spectral ratios. The third, longer record should 

encompass these two portions of the seismic trace and additionaly, should 

contain background noise as the first 128 samples of its time series. The 

spectrum of the background noise is plotted as a dashed line on the Spectral 

plots of the other two signals. In addition, the entire time series (which is 

contained in the third logical record) is plotted at the top of the spectral 

plots. The section of the seismic trace from which the Spectrum was computed 

is indicated with vertical dashed lines (see page 8).

The output of the SPEKTRA program is a text file named 'SPEKLIST'. It 

contains the spectral ratio of the first logical record spectrum to the 

spectrum of the second. It also contains ratios determined from spectral band 

averages.

* For instructions on the use of SISDS, see McHugh, C., Earthquake Processing 

on the Eclipse: A Beginner's Manual. U.S.G.S. Open-file report (1981)



Discussion of the Computations

The principle computations performed by the SPEKTRA program are those of 

computing the spectral amplitudes and calculating the spectral ratios.

The spectral amplitudes are computed in the standard way: that is, by 

calculating the Fast Fourier Transform (FFT) of the time series and then 

computing the complex modulus of the transform. The time domain data are 

tapered with a 10% cosine bell function prior to performing the FFT. The 

amplitude spectra may optionally be smoothed with a five point moving average,

The spectral ratio is calculated in two ways. In the first method, the 

spectrum with the most points is reduced by simple arithmetric averaging so 

that both spectra have the same number of points. Then the ratio is 

calculated.

In the second method, band-averaged spectra are calculated, and then the 

ratio of the averages of each of the bands is then computed. The bands are 

centered at 1/2, 1, 2, 4, 8, 16, and 32 Hz. That is

fc = 2n n = -1, 0, 1, ...5 

while the bad edges are computed by

n _ _ 1 0 i...6



The computational flow of SPEKTRA is presented below: 

BEGIN:

For each 'Station Set 1 :

For 3 'logical records':

Read logical SPRINT record 

Taper time series (optional) 

FFT

Compute Spectral Amplitudes 

Smooth Spectra (optional) 

For logical records # 1 and 2:

Plot time series of record #3 

Plot Spectral Amplitudes

Plot Noise Spectral amplitude (from record #3) 

Compute Spectral Ratio 

Write to 'SPEKLIST' 

Average Spectra by frequency bands 

Compute ratio of band averages 

Write to 'SPEKLIST 1 

END.



Desciption of RPLOT use

Rplot calculates spectral ratios for 3-component stations and displays 

them. The input to the program is the individual ratio values from the 

SPEKLIST file. The output is a semi -logarithmic plot of the averaged ratio 

values for the three components of the stations. These averages are computed 

in the following manner:

Where R(j) corresponds to the spectral ratio at J*DF Hz, where DF is the 

frequency sample interval. The spectral ratios of each of the individual 

components for any given frequency J*DF are N(j), E(j), or Z(j) where N and E 

are the low gain horizontal components and Z is the low gain vertical 

component.



4-

H- 
i^ 
Uia.

s-
o

X

UJ

i I i 11 i i

iii i liit i It i i i



D
T

 
T

O
/M

O
 

P
U

T

it
)

* A T 0

T 
- 
 T

  
r



RELEVANT

NSPRINT
nELCurlE TO tiSFRINT:
"'~"~ YOU A NEN USER<. '/'-a .' ?

rfi n. 
IT nILL PROCESS UP TO 1$ EvENTS AT A TInE. 
IT MILL GENERATE SPRIHT RECORDS FOR ONE OR nORE PIECES 
OF A SE I Sri 1C TRACE.' ACCORDING TO A USER DEFINED
i i .-. « . . i" r .-. ; i ,-\ r- T- II T ' i » . % ,1 T + f r ,-\ i i .-\ i  1- ,-\ .-. > i .-% r ,-\ T- .^
othiiuh oc / . /nao o/w/iv/f oc / L-LTro-io/o

- -. *  T-t*fnv*ir r%»*.> i ."". f\ r\ r t I ^f mf".-^,^/%r%,*\ r  A ,", j f . % r  * » * 4 v ,-% < * r.-^
LT a/Yi.»a VJ.UUML or r? i /t / ncL-L'rtt',?.' CMC-H LT wn^L-rr 10 
DEFINED ACCORDING TO UNIQUE START AND DURATION TlriES.
r t   /  t"%*^.'*/nf ^--r»»*r* »»-^ *  . r"*"^ri./ /% r>»<  » fc*.\r%».*r-r% i^Ar>.v4^r*^r*r^/ nc o/rt/x; /j/vc ^o uc.nnc.u DI M riHKi\c.i\ rHKhnc. i c/x 
SUCH AS P-PHASE.' OR ORIGIN TInE PLUS A CONSTANT 
OFFSET. THE DURATION OF THE RECORD IS DEFINED 
ACCORDING TO A MULTIPLIER TInES THE EARTHQUAKE 
MAGNITUDE PLUS A CONSTANT TERM.

t I.-M i i« .v i n i r~ t i r- i, ' T  -> .1 -t
n'-'W nHit i cvc.li i o   j,
r~ i i T- r~ r: t /-. i : i i tw i-. i  r% I
c/f / cr? ^ i.» iiunecn :
7$&818&id
N » n£ OF r ILE tin I CH C ON TA I N S o TA T 1 0 N NAnES ?
u THER
HOn nANY SPRINT RECORDS IN A STATION SET?3
OEF I NE S TA T I ON RE C ORD # i
.*. T- .%»* , -T1 -r r *^ r-" 4j .*./%<   r*- r% *!  r h^ r* , .~. i"» r" ,*i    r  t"
? i HR i- i inc. - r/wrt/^cn- / i/'/c  »  urroc/
/ /Vr'i.' T START nA RKER \ r .- S' .« C ̂  t? ^ £? > S
INPUT START OFFSET &
Ui'kATION - nAG't'nULT IPLIER + CONSTANT
INPUT nULTIPLIER v
iHruT CONSTANT 2
DErlNE STATION RECORD # 2
xTART-TIriE - nARKER-TIME ^ OFFSET
INPUT oTAR'T ni-iRKER'i P.> S.> Cj 0.> 0 .* u
iNFUT START OFFSET £'J
DURATION - riMG+riULTIFLIER  »  CONSTANT
INPUT nULTIPLIER tf
INPUT LUN'dTANT o
L'EFINE STATION RECORD # 3
START-TInE - rtARKER-TInE + OFFSET
I NP U T S TA R T nA RKER ( P .- S .  C .  0 .> D .-  r
j-NrUT START OF P SET -l.'j
LfURtiTION - nAG+r1ULTIFLIER T L'ONSTANT
INPUT nULTIPLIER e»
I NPu T CONS' TAN T 31

3 SPRINT RECORDS PER SET 
START-TI nE - S-TI riE + . £ if' & 
DURATION - nAG$ .Odd + 2.9&d 
:?' TA RT ~ F I n E - u» ~ 7 J n E + i: 5 . »? t? e» 
DURATION - nAG$ . &&3  »  J. e'ti»^
.-k-^Ai-kT1 Tr»wr- _ r% ^r»</  . w / .-%,->o/wrf. i "i inc. - r-iinc -r -i . ^»» 
DURATION  = nAG$ .000 + 31. 
OK ?( Y i )1
' * f * »rf ^% ^  ̂  ."^ ^" ^ fi «v .-^ r" ."^ ,-«\  * » ^P »^
nuriDCK UF /^MLCO- _-?o /L'
STATI ON JAL Z
STATION SET # 1

./ - / i nc - £.1 . £.f
STATION SET 
START-TInE- 
STATION SET
 -  T .v <-.-»  T- r i^ r-

if



u
STATI OH JA L H 
STATION SET # i 
STAR 7-71nc- 21.27S8 
STATION SET # 2 
START-TInE- 32.5S&0
i-\ i- .» ir r .^ ( i .^ r- ir u  " »
O / M I 1 LTf DC ! # O
.' » T- .» fi T- T- T «iJ *  * ""1 .-\  1   %   %

D / Mft / ~ / i /7C - i O . i »' «' V
.-. f .: f r .-i i j « -   « r-
D /M/ IC'/Y w'Mi.C
.-ii. T .v ^- r / * t    "* f~ f II J
D / M / 1 L'M DC / # i

o 7Mf?7-71 nc- ^ i . £ 7ti&
STATION SET 4 £
START~TInE-
3TAT I OH SET #
START-TInE-
STATIOH BSRZ
STATI OH SE T #
D TAR 7~ 71 r/c -
o TAT I OH DC 7 i¥
.  % -f . . r~. ^- T T fcw r-
D /MR / -/ I/7C-

% i-. -r-  »- r * j j  _rc/-/inc-

/ -/ 1/7C

c/Vu OF RUN 

S 7c3'F

D/M/ iUH DC 7 # j
D 7M/? 7- TInE - IS. 1 70S
STATION SET # £
S' TART~TI nE - Ji'. u j? b1 *?
. . T- .\ T- T .-. 1 « .-. I  T « ~»

D I M t 1 Uh DC / # O

D TART-T Inc.- 12. j>7Sd 
STATION BSRE
.-i  »-. . ^ T .-% t r     i  T u j
3 I M 1 lUh OC I # J.

S TART" 71 nc - I >'. 1 7S&
oTATlUH SET f¥ £
D TMR 7- TInE- 32.
STATI OH SET 4
D 7«£ 7-71 nc - I £.
D 7M 71 uN HvRZ
D 7M 7 1 i'N SE T #

STATION SET it

D / MA.' r- r I nc - 11 . 2S&V 
STATION HQRH
.-. T- .-. T- r .-i i j .-. r- -r u j
D/M/ iun DC/ # i
START-TInE- i6.67££
STATION SET # 2
.-. -r- . . i-. TP  »  r »* r  _ -^ .-i i~ . % .-v .->

:MMrt/-/ir/c- ^^ . .'t't't?
.-. -r- .1  »  T .-,, i .-v i  f 11 - 
D / M / JL L'/Y DC / «F w?
.-.  ?  « ^. T- i- T 1.1 r  j j .-\.-. .-^ .-%
D / Mr. / " / i /7C - i J . £. <£.»£! V

STATION HQRE
.-. f .\ TT T .-> I I .-V r  T- 1J J

O / Ml i L'/Y DC / # i

S 7M/? 7-71 nc - 16.6 700 
STATION SET 4 2 
START-TIRE- 32. 
STATI OH SET #
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ECLIPSE ASCII WAVEFORM DATA 

(SPRINT FORMAT)

Seismic data including event ID, Earthquake location, station information, 
P and S phase information and wave-form data are available in a printable 
form.

The data within a SPRINT file are organized into variable-length logical 
records. Each logical record corresponds to a seismic trace.

LOGICAL RECORD FORMAT: 
1) Event

Date
Hour
Minute
Second
DT

 b!D:b',4A2,A1,3X
312,2X
12
12,2X
F8.3,2X
F5.3

9 digit event ID 
yr, mo, day

time of first data point 
sampling interval

2) Name
Trace No. 
NPTS

3) Summary Card

4) Station Card

5) P-Phase Card

6) S-Phase Card

 bSTATIONrb', 2A2,2X
'TRACEbtfb 1 , 13, IX relative to .TR file
18,'bSAMPLES 1 number of samples in waveform data

(40A2)*

(40A2)*

(40A2)* optional*

(40A2)* optional*

7) SPRINT processing time '-bSPRINTb-',1X, 312, 1X, 212, 58X
yr, mo, day, hr, min,

8) Header terminator ' ', ?8X

9) WAVEFORM DATA (5X, 1515) varible length

10) Trace Terminator 'END-OF-TRACE', 68X

* Formats of the summary, station, and Phase cards depend on the Hypocenter 
program which produced them.

+ P and S phase cards are included only if present in the -.EQ file when the 
SPRINT file was generated.



HYPO 79 SUMMARY, STATION AND PHASE FORMATS

14

The summary card format is:

7
8
9

10
11
12
13
14
15
16
17

18
19
20
21
22

23
24

columns format
1-6 312
7 1x

8-11 212
12-17 f6.2
18-20 13
21 a1

22-26 f5.2
27-30 14
31 a1

32-36 f5.2
37 1x

38-43 f6.2
44 1x

45-50 f6.2
51-53 13
54-57 14
58-60 13

61-62 12
63-67 f5.2
68-72 f5.1
73-77 f5.1
78 a1

79 a1
80 a1

description
year, month, day
blank
hour, minute
origin time, seconds
latitude, degrees
-i- or N or - or s, if 
blank assume + 
latitude, minutes 
longitude, degrees
-i- or E or - or W, if 
blank assume + 
longitude, minutes 
blank
depth, kilometers 
blank 
magnitude 
number of P phases 
gaps
minimum distance, 
kilometers 
number of S phases 
RMS 
ERH 
ERZ
"q" if an explosion or 
quarry 
quality
rank of the inverse 
matrix for the hypo- 
center program (usually 
4)
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The station card format is:

item
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

22

23

24
25

columns 
1-4
5
6 

7-8
9 
10-14
15 

16-18
19

20-24 
25-29 
30-31 
32-34 
35-37 
38-42
43

44-45 
46-48
49-53 
54-59 
60-65

66 

67-70

71-74 
75-80

format 
a4 
a1 
Ix
12 
a1
f5.2 
Ix
13
a1
f5.2
15
12
13
13
f5.2
Ix
a2
13
f5.2 
6x 
f6.2

a1 

a4

a4 
16

description 
name
station weight 
blank
latitude, degrees 
+ or N, - of S 
latitude, minutes 
blank
longitude, degrees 
+ or E, - or W 
longitude, minutes 
elevation, meters 
instrument class 
attenuation (db) 
velocity model number 
pdelay, seconds 
blank
x phase (S or PN) 
x model number 
x delays, seconds 
blanks
dt, clock correction, 
seconds
"R" if first motion re 
versed
analog tape name, track, 
and vco 
remark
yr, mo, day of the entry 
in the instrument history 
file
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The phase card format is:

columns 
1-4
5
6

7-8

5
6
7
8
9
10
11
12
13
14
15
16
17

18

19
20

21
22

23
24

25
26

27
28
29
30

31

32

9
10
11-12
13-14
15-16
17-18
19

20-21 
22-23
24 

25-29
30 
31-35

36-40

41 
42-45

46 
47-53

53 
54-56

57 
58-60

61-65
66

67-70 
71-73

74-76 

77-80

formats 
a4 
1x 
a1

a2

a1
11 
2x
12 
12 
12 
1x 
12
12
Ix
f5.2
1x
f5.2

f5.0

1x 
f4.2

1x 
f6.2

1x
13

1x
13

f5.0 
1x
f4.1 
13

13

2a2

description 
station name 
blank
first motion descriptor 
E or I
name of the phase (e.g. 
P phase) 
first motion 
arrival reading weight 
blanks 
year 
month 
day 
blank 
hour 
minute 
blank 
second 
blank
travel-time residual, 
seconds
Maximum Amplitude (peak- 
peak) 
blank
Period of Maximum 
amplitude 
blank
epicentral distance, 
kilometers 
blank
azimuth to station, 
clockwise from north in 
degrees 
blank
angle of incidence, 
degrees
coda length in seconds 
blank
coda magnitude 
amplitude of first half 
cycle in digital counts 
pulse time in digital 
counts (usually hund- 
redths of seconds) 
remark



SPEKLIST FORMAT
17

1) Spectra set number 

Year, month, day 

Hour, minute

'-b-bSPEKTRAbSETb# f ,14 

»-b-bRUNTIME:b',3I2

f K« K»b:b f , 212

2) Event ID 'EVENTbID= f ,4A2,A1

3) Station 'STATION-',2A2

4) frequency range »FRQ1=»,F?.2,»bFRQ2= f ,F7.2

frequency increment 'bDF=',F8.5

5) number of ratio points 'SPECTRALbRATIO',15,'bPOINTS'

6) individual ratio values 5(E12.5,2X)

7) Band number* 

band ratio

lower band limit (hz) 

upper band limit (hz)

'BANDb#b f ,I2,2X 

»R=»,F8.3 

f bLO= f ,F5.2 

f bHI=',F5.2

8) end of data '#/#/#bENDbOFbDATAbFILEb#/#/# 

(only if end of SPRINT file is encountered)

* there are seven bands



£
- - SPEKTRA
EVENT I0«
STATIOH-J
FRQ1*
SPECTRAL

.79195E

.19352E

.14377E

.1050SE

.20000E

.19892E

.13860E

.11735E

.63032E
-81193E
.300S6E
.5212GE
.1388 IE
.43311E
.95241E
.81530E
.72300E
.1431SE
.99292E
.11573E
.1385CE
.91226E
14443E

.1916GE
15371E

.13014E
BAND 1
BAND 2
BAND 3
BAND 4
BAND 5
BAND 6
BAND 7

X«M
SET  

79081001
ALZ
.10
RAT

00
01
02
02
02
02
02
02
01
01
01
01
01
00
00
00
00
01
00
01
01
00
01
01
01
01

R
R
R
R
R
R
R

- - SPEKTRA
EVENT ir>«

FRQ2
10 1

.
.
w
,
.

.

.

.
,
,
w
^

^
.
.
.
.
.
.
.
^
.
.
.

» 1
« 1
« 3
* 19
- 50

4
 
SET  

79081001

fit

1- -
0

e-r £rtK
RUNTI.1E? 91

  100.00 DF- .39062

LiST

424 »

 F./e
1146

29 POINTS
13215E
19344E
25650E
10295E
22239E
18549E
72128E
13574E
70501E
85153E
45293E
66667E
10604E
S3033E
80575E
10889E
30983E
1&809E
10S24E
11473E
16135E
12232E
11327E
18135E
16633E
16278E
.639 LO
.685 LO
.158 LO
.120 LO
.888 LO
.834 LO
877 LO

2- -
0

01
01
02
02
02
02
01
02
01
01
01
01
01
00
00
01
00
01
01
01
01
01
01
01
01
01
« .35
« .71
« 1 .41
  2.83
  3.66
 11.31
 22.63

16605E
29488E
2S352E
16391E
22346E
16576E
60177E
96S96E
83416E
69905E
51551E
41121E
97720E
38713E
77327E
11981E
54978E
10819E
95453E
11695E
16579E
14333E
83891E
17741E
U377E
14263E
HI* .
HI* 1 .
HI* 2.
HI* 5.
HI-11 .
HI-22.
HI-45

RUNTIME' 81

01
01
02
02
02
02
01
01
01
01
01
01
00
00
00
01
00
01
00
01
01
01
00
01
01
01

71
41
83
66
31
63
25
424 >

.13155E
48548E

.18173E

.19901E

.22356E

.14500E

.75273E

.71059E

.94967E

.81672E

.44978E
20484E

.70854E

.10619E

.52944E

.14024E

.99289E

.89863E

.82568E

.13086E

.13284E

.12331E

.98830E

.20478E

.13833E

1146

01
01
02
02
02
02
01
01
01
01
01
01
00
01
00
01
00
00
00
01
01
01
00
01
01

STATIOH-JALN
FRQi-
SPECTRAL

.11901E

.38781E

.91797E

.11792E

.21211E
13638E

.1071SE

.10643E

.84136E

.12198E

.64844E

.35155E

.1361 IE

.12277E

.1351*E

.18610E
53082E

.10 FRG2 « 100.00 OF« .39062
RATIO 128 POINTS

01
01
01
02
02
02
02
02
01
02
01
01
01
01
01
01
00

.

.

.
.
.
.
,
,
.
^
.
.
,
.
.
.
.

198S1E
620S2E
99464E
19388E
11422E
12194E
70813E
1755IE
10110E
89072E
86936E
288£4E
12875E
98789E
13257E
16304E
73116E

01
01
01
02
02
02
01
02
02
01
01
01
01
00
01
01
00

32471E
82402E
12779E
21147E
89697E
14232E
71713E
11800E
10173E
10207E
84139E
21669E
97907E
12961E
17367E
1GS10E
76699E

01
01
02
02
01
02
01
02
02
02
01
01
00
01
01
01
00

.22800E

.81072E

.18134E

.24120E

.10301E

.15230E

.61418E

.86383E

.122S4E

.68596E

.62435E

.13839E

.94731E

.16673E

.14259E
83274E

.95093E

01
01
02
02
02
02
01
01
02
01
01
01
00
01
01
00
00

13508E 
93306E 
13788E 
16911E 
24280E 
12515E 
98502E 
76378E 
82220E 
S8137E 
43309E 
15839E 
55599E 
82379E 
64715E 
11167E 
12628E 
90936E 
10996E 
11478E 
13963E 
12499E 
13514E 
21099E 
86364E

33551E 
80567E 
12716E 
21391E 
167S6E 
11806E 
69557E 
75102E 
13332E 
65795E 
39332E 
18907E 
83877E 
15478E 
13182E 
6350211 
11S39E

01
01
02
02
02
02
01
01
01
01
01
01
00
00
00
01
01
00
01
01
01
01
01
01
00

01
01
02
02
02
02
01
01
02
01
01
01
00
01
01
00
01
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ECLIPSE FORTRAN 3, VERSION 5 21 -- FRIDAY. APRIL I?, 1991 12*43)13 P«

	SPEKTRA.Ft

r Ii C PROGRAM TO SPLOT SPECTRA OP EARTHQUAKE!
2i C PROGRAM REAPS TEXT FILES GENERATED iT
3i C THE (...) OPTION OF SISDS
41 C MODIFIED 2-13-Si TO ACCOHODATE HEN SPRINT FORMAT
5i C MODIFIED 2-24-91 TO INCLUDE SPECTRAL RATIO AHD HOISE SPEKTRA
6: C MODIFIED 4-17-91 TO CALCULATE SPECTRAL RATIO HORE PRECISELY
7i C
8> INTEGER T8
9: DIMENSION T3< 3100>,3A< 311 >, SBO12 >, C< 312 >, SNOIS< 12«>

10t DIMENSION RC12S)
It« EQUIVALENCE < R< 1 >* SHOISC 1 »
12: COHPLEX C
13: DIMENSION LB1 < 4 >, LB2< 3 >, L83< 4 >, I D< 3 >, T< 3 >, OIK 7 > , PT< 3 > , ST< 3 >
141 DIMENSION L§3( 3 >, LBC<2 )/LBR< 7>
13: DATA LB2/"AH'
1 < DATA L83/'FR'
17J DATA Lii/'f  
18t DATA LBS/'S-'

Pt.','IT','Uft','£

HA' ,'VEV
DA'/

R','AT
19t DATA LBC/'CO'
20> DATA LSRY'SP'
2H REAL NAt
22i INTEGER 0»,AIN,A*
23i HCNT « 0
24< C NNAX AND I*** SET UPPER tWXTt ON DIMENSIONS
23> C OF THE TINE SERIES AND COMPLEX AMPLITUDE ARRAYS
2«i NNAX « 3100
27i IMAX « 311
28> OPEN I0,'*fT0f'
29: ACCEPT 'D8 YOU KANT TNE 3-PT 3HOOTHIHC<Y-t>?',JSN
30 > C
3H ACCEPT 'DO YOU ttARf TO PLOT A SPECTRAL RATI0<Y»l>?',JRAT
32> C 10* TAPER
33> P-.03
34> C OPEN TEXT FILE
33: L« «  
36> OPEN LU,'SPRINT*
37i 44 CLOSE it>
381 OPEN IO,'SPEKLISt',ATT«'*'
391 C
40i C STANP OUTPUT ilTH TINE OF Rtftt
411 CALL FGDAY(JNO,aDA,JV«>
421 CALL F6TIHE<JHR,JHIN,JS£e>
43i NCNT   NCNT * t
44> URITEU9,208>NCNfWYRi JHO'JDA/ JHR,JMIH
43: 200 FORMATC- - SPEKTRA SET S',I4*'- - RUNTINE> ',312,' > ',212)
4 t Nl » NNAX
47: C ASSUNE 1ST SPRINT RECORD IS S-PNASE DATA
48> CALL FSEISCTS.NI,ID»SNAN,T,DT,Di,OR,HAC*
49< X IFH,JFM,EPD,AZ,AIH,PT,8T,LU,0>
30: VRITE<10,20l>ID
31> 201 FORNAT('EVENT ID«',4A2,AI>
321 Tl - T<3)
33i IF(Nl.Gt.INAX>Nl   IMAX
34: CALL SPEK<TS.3A.C,HI.NNt.f>
33> IFCJSN.EO.DCALL SMOOTHCSA,NNI>
3«t N2 » NNAX
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371
58"
59i
60 i
6l>
62 >
63>
64>
65!
66>
67 >
68 >
69t
701
7H
72i
73 »
74 »
73 »
76 i
771
78 >
79 »
801
8H
82>
83 >
84 >
85 i
86 >
87i
88>
89 >
90>
91 !

92 »
93 i
94 i
99 >
961
97 »
981
991

1001
101:
102t
103i
104i
105!
106i
107>
108!
109:
110!

lit!

112i
113>
114t
119!

116>

C

C
C
C

C
C
C

C

C

C
C

C

C

C
C

ASSUNE 2Nt SPRINT RECORD IS CODA DAT*
CALL FSEI3CTS.N2, ID, SHAH, T, OT, 08, OR,M«,

X IFH, JFR,EPD,AZ,AIN,PT,3T,LB,0>
T2 » T<3>
IF<N2.GT.INAX>N2   INAX
CALL SPEKCT8,S8*C*N2,NN2.P>
IF<JSN.EQ.i>CALL 8NOOTN<SO,NN2>
NN   NNAX

ASSUNE 3RD SPECTRAL RECORD ENCONPASSE3
TNE 1ST 2 RECORDS FOR DISPLAY PURPOSES

CALL FSEISCTS.NN, 1 0. SNA«, T, OT, ftl , OR , MC.
X IFH, JF*,EPD,AZ,AIN,PT,ST,LU,0>

TO - T<3>
ALS8. , . . .

ASSUME 1ST 128 SANPLES OF 3RD SPRINT
RECORD CONTAIN ONLY SEISNIC HOI8£

NO IS « 128 r
CALL 8PSK< TS, SHOI8, C, HO If ,140132, P)
IF( J3H.EQ. 1 )CALL 8NOOTNC8NOIS« NOIS2 >

8PS   i./»f

Tf - ft - T*
T2   T2 - T«
TL1   Tl * <H1-1)/SPS
TL2 «  T2 * (H2-D/SPS

SET ANPLITUDE AND FREOtfENCf RANGE
Al   .1
A2 - 100000.
Fl   .1
F2   109.
CALL DSPEK<SA.NNi , TS/NN>SNOIS. NO 182 > SPS, Al , A2«

*F1,F2,T1 ,TL1 , L8S, L92,LBJ, 6, 9,8,SHAH,IO)

ACCEPT I DUN
CALL ERAS!
CALL DSPEK(S8/NN2,TS,NN,8NOIS,NOI82*SPS,A1,A2*

*F1,F2,T2,TL2,LBC,LB2,L83,4,9,8,SHAH,ID>
ACCEPT IDOH
IFCJRAT.HE.l )GOTO 11

COMPUTE SPECTRAL RATtt
DFA   SPS/CNN1*2>
DFB   SPS/(HH2»2>

VRITE(10,1000)SNAft
1000 FORHATC 'STATION-' .A4>

NR » 120
DF   SPSANR*2>
WRITEdO.1001 )FI,F2.DT

1001 FORHATC 'FRflt«',F7.2,' FR«2»' ,F7. 2, ' DF-'.F8.9>
C

C
C
11

CALL CRAT(8A,SB,MH1,HH2,R,MR)
CALL PRATC SA , SB , MN 1 . NN2 .DFA * DFi, t >

COHTIHUE
CLOSE 10



21

1171 ACCEPT 'HOtf OftTIK Y-1 >?', IT
1181 IFdY.EOl )CALL ERASE
lift IF< IY.E0.1 )COTO 44
1201 TYPE 'ENft OF PROGRlNl'
121> STOP
1221 EMO
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ECLIPSE FORTRAM 3, VERSION 5.21 -- TUESDAY, APRIL 14, 1991 3>00>08 PM

F8CI8.FR

SUBROUTINE F8EIS<X,NPTS,ID,SNAH,T,DT,DB,OR,HAC,IFH,JFN, 
*EPD,AZ,AIN,PT,8T,LU,IStf> 
SUBROUTINE TO READ TEXT FILES GENERATED 

. ) OPTION OF 8X8D3

STEVENSON 11-28-80 
MODIFIED 2-13-01 TO ACCONOOATE NEU SPRINT FORMAT P.R.8.

DATA ARRAY
NUMBER OF POINTS TO BE OUTPUT
COM INPUT IT 18 THE MAXIMUM
PERMISSIBLE NUMBER TO STORE IN X>
EVENT IDENTIFICATION
STATION NAME
TINE OF START OF BATA<NR*NIN,SEC)
SAMPLINO INTERVAL
STATION ATTENUATION SETTINC<DECIBELS>
ORICIM TIME(MR,NIM SEC) AND PLACE<LAT,LAT-NIN,LONG,LONG NIN)
ESTIMATED MAGNITUDE
P-VAVE FIRST MOTION DIRECTION
S-UAVE FIRST MOTION DIRECTION
EPICENTRAL DISTANCE
AZIHU TM
ANGLE OF INCIDENCE
P-ARRIVAL TIME (HR,HIN*SEC>
8-ARRIVAL TIME <HR,NIN,SEC>
LOGICAL UNIT OF INPUT FILE
MESSAGE SWITCH, IS«-0 FOR NO MESSAGE, ISU*1
FOR PRINT OUT INPUT DATA TO MESSAGE FILE.
ER X

DIMENSION X( 1 >, I9<3>,T(3),OR<7>, ICARO< 40 >, PT< 3) , ST<3 ) 
INTEGER DUN,DB,AIN,AZ

MAG
» MPTS
* 0

» 2M-
2MP 
2H8
- 2H--

READ< LU, 100, END-300HD, T, DT 
FORHAT<3X,3A2,10X,2F2.0,2X,F8.3,2X,F3 3)

,101,ENO=»SOO>SNAH,NPTS 
FORHAT<10X,A4.i4XiI9)

HODS OF 2-13-81 TO ACCOHODATE NEU SPRINT FORMAT 
READ(LU,103,END*300)OR'HAG 
FORHAT<7X,iF2 0 ,'6 2 , F3 0 , I X , F3. 2 , F4 . 0,1X, F3. 2/8X, F6 . 2 )

LU,104,END*300>DB
T(31X,I3>
J-1,2

READ(LU/10S)ICARD 
FORHAT<40A2> 
IF( ICARDd >.EQ. ISKIP>GOTO 10

ICARD(4>.Efl.IP)DECODS(ICARD,10«>IFM,PT,EPD,AZyAlN 
IF< fCARD<4).EQ IS >OECODE< ICARD, 10«)JFM ,8T, EPD, AZ, A IN

It
2i
ft
4i
Si
81
7i
Oi
ft

10!
ft 1
12 j
lit
i4t
il>
18 1
17 1
111
It!
20 «
21 1
2tt
29 1
24 1
2S»
28*
27 1
28 »
2ti
30 1
3H
32 i
33i
74 >
33>
36 i
37 J
38 t
39 i
40 >
411
42 t
43 i
44 »
43 t
46 t
47l
48 i
491
50 t
Sit
52 i
33i
54:
53 t

C
C
C
C
C
C
C
C
C
G
C
e
e
c
e
c
c
e
c
e
e
c
c
c
c
c
c

c

100

101
c
c

103

104

103

SUBR
*EPD,

SUBROU
BY < .

P\R.8T
MODIFI

X
MPTS

I*
SMAM
T
 t
D*
OR
MAG
IFN
4FN
EPD
A2
AIM
PT
8T
LU
ISV

INTE
DIME
INTE
REAL
NHAX
NREH

ISKI
IP  
IS  
ILIM
READ
FORM
READ
FORM

HODS OF
READ
FORM
READ
FORM
DO 3
READ
FORH
IFU
IF< I
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37i
58t
391
60i
61 !

62!
631
64 »
63t
661
67>
681
69>
70i
711
72!
73i
74i
73t
76!
77!
78!
791
801
81!

821
83t
84t
831
86:
87t
88i
89 1
901
91 i
92:

t06
3

10

C
C -
c

102
C

1000

1001
90

FORMAT* 8X, At* 10X , 2F2 . 0 , IX , F3 . 2 , 1 7X, F* 2, IX , 13, IX
CONTINUE
READCLU,103>ICAR»
REAOCLU, 103HCARD
IFC ICARDCD.NE. ILIfl )WR I TEC 1 0 / 1 03 ) ICARD

END OF HODS -

IFC NPTS. GT.NHAX>NREN   NPTS - NHAX
IFCNPTS.CT.NHAX)TYPE '-  ',NPTS,' POINTS READ.
IFCNPTS.GT.NHAXHYPE '*** TOO HANY POINTS. ', NREH
IFC NPTS. GT. NHAX )NPTS » NHAX
REAO<LU, 102, ENO»300XX<J >,J«1, NPTS)
FORNATCSX* 1313)

IFC ISV.EO.O)GOTO 90
WRITEUO, 1000>ID, SNAH
FORHATC ' ID-' , 3A2» ' SNAH«',A4>
TYPE 'NPTS-', NPTS
WRIT£UO,1001 XX< J>, J«1,NPTS)
FORHATC'X»',/,C3X,13I3>>
IFCNREH.HE 0)GOTO 92

C READ END OF TRACE DELIHITER

92

READCLU/103HCARD
RETURN
CONTINUE

C DUHHY READ OF EXCESS DATA

91

300

IEND « 2HEH
CONTINUE
REAO(LU, 103<END-300>ICARDC1 >
IFCIEND.NE.ICARDC t»GOTO 91
TYPE 'END OF DUftHY READ!'
RETURN
TYPE ' /§/  END OF DATA FILE  / / '
STOP
END

POINTS SKIPPED!
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ECLIPSE FORTRAN 3, VERSION 9.21 -- TUESDAY, APRIL 14, 1981 1»3«»91 PH

	SPEK.FR

li SUBROUTINE SPEK<A,B,C.H,N2,P )
2s C
3> C - - SUBROUTINE TO TAPER TINE DATA,
4i C - - FILL DATA OUT WITH ZEROS, DO FFT.
9: C - - AND CALCULATE SPECTRAL AMPLITUDES
6s C - - WRITTEN BY P.R.STEVENSON 11/9/80
7: INTEGER A<N>
81 COMPLEX C(H>
9i REAL B(N>

10i DO 1 I«1,N
lit 1 C<I )«<0.,0.>
12: DO 2 I-l.H
13i R-A(I)
14> C< I >-C«PLX<R,0. >
19! 2 CONTINUE
U: IFCP.GT.O. >CALL TAPER<C,N,P>
17: C CONPUTE THE BASE 2 EXPONENT OF N
18i N-NEXP<N,2>
191 NH-2**H
201 C FILL OUT REST OF TINE IIITH ZERO'S
21 i IF<N Efi.NN)GOTO 9
22i DO 4 J=H+1,HN
23: C< J ) * CNPLX(0. /O. >
24i 4 CONTINUE
29i 9 CONTINUE
26: CALL FFT(C,M,NN>
27i N2«NN/2
28: DO 3 1*1,N2
29i 3 B< I)«CABS(C< I »
30 i RETURN
31: END
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ECLIPSE FORTRAN 3, VERSION S.21   WEDNESDAY, DECEMBER 3, 1980 8131:41 PH

	TAPER.FR

1: SUBROUTINE TAPER<B,N,P>
2« C THIS ROUTIHE PUTS A 'COSINE BELL'
3t C TAPER ON THE DATA IN ARRAY B
4! C P IS THE FACTOR WHICH DETERMINES
Si C THE * OF TAPERING ON EACH END
6: COMPLEX B(H)
7« Pl«3.141392ft
8: CC
91 HXPTS-N

lOt H*P*M
lit L-H/2-M
12: DO 7 J»l ,H
13: ARG»PI*<J-H)/N
14! 7 B< 4 )«B< J>*< .5*.5*COS<ARG»
15* HX-NXPTS-H
U: DO 8 J«NX,NXPTS
17i ARG»PI*<J-2*L-H)/H
18t 8 B( J )«B< J ) < .5*.3*COS<ARG»
19> RETURN
20i END
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ECLIPSE FORTRAN 3, VERSION 9.21 -- WEDNESDAY, NOVEMBER 9, 1980 11'43:31 AH

FFT.FR

2/IH-PLACE FFT
1 i
2t
3>
4t
9t
61
7»
8:
9i

10:
lit
12i
13i
14i
19 i
16 i
17»
18i
19t
20i
21 >
221
23 >
24>
29 i
26 >
27 >
29 i
29>
30 >
31 >
32:
33 >
34 t
39 >
36 >
37i
38)

SUBROUTIHE
C FORTRAN CODE
C AFTER COOLEY,

FFTCArH,N)
FOR A DECIHATIOH-IN-TIHE, RADIX
LEUIS,AHD WELCH

C COPIED FROH RABINER AND GOLD< i 979 >, PAGE 367
C AND INSTALLED ON THE DATA GEHERAL ECLIPSE BY
C PETE STEVEHSON (6-22-79)
C

COHPLEX A(H),U,tt,T
N " 2**H
NV2 - N/2
NH1   N -
J » 1
DO 7 I - 1
IFC I .GE.
T * AC<I )
AC 4)   ACI
AC I )   T

9 K - NV2
6 IFC(C .GE.

4   J - K
K " K/2
GO TO 6

7 4   J » K

1

,HH1
J) GO TO 9

)

J)GO TO 7

PI " 3. 141992693999793
DO 20 L  
LE   2**L
LEI » LE/2
U - (1.0,0

liN

. >
y« CHPLX<COS<PI/L£l>,-SIN<PI/LEl >>
DO 20 J »
DO 10 I  

1.LE1
J,M,LE

IP   I 4 LEI
T - ACIP)
AC IP) * A<

10 ACI)   ACI
20 U » U * y

RETURN
END

* U
I) - T
) » T
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ECLIPSE FORTRAN 3. VERSION 3.21   WEDNESDAY. DECEMBER 3, 1980 8:32:20 PN

NEXP.FR 

15 FUNCTION NEXP<N,NBASE>
2
3
4
5
6
7
9
9

10
11
12
13
14

C FUNCTION CALCULATES THE LARGEST POVER 
C OF TWO SUCH THAT 2**N£XP O N 
C WRITTEN BY P.R.STEVENSON 
C

XH-NBASE
XPTS-N
X*ALOC(XPTS>/AL06<XN>
LX-X
RX-LX
IF<X.N£.RX>LX»LX+1
NEXP-LX
RETURN
END
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ECLIPSE FORTRAN 5, VERSION 9.21 -- TUESDAY, APRIL 14, t98i 3»01>03 PH

	DSPEK.FR

t: SUBROUTINE OSP£K<A,H,B,N,C,L,8PS,Al,A2,FQl,F62, T1,T2,LABELl, LABEL2,
2> *LAB£L3,Ll,L2,L3,SHAH,ID>
3i INTEGER B
4i DIMENSION A< N >, 8( N >, G< L >, ID< 3>,LABEL1< I >,LABEL2( 3>,LABEL3( 1 ) ,LLLC 21 >
9> DIMENSION ICHAR(i)
61 C
7, C - .................................
8> C
9i C - - ROUTINE TO DISPLAY SEISMIC AMPLITUDE SPECTRA AND THE ASSOCIATED

10i C - - TIME SERIES ON A TEKTRONIX 4014 USING THE PLOT10 PACKAGE.
11 i C
12i C PETER R STEVENSON 11-19-80
13i C MODIFIED 2-24-81 TO INCLUDE NOISE SPECTRA
14i C
1S> C - - PARAMETERS)
161 C A - INPUT SPECTRA
17i C M   NUMBER OF SPECTRAL VALUES
18i C 8 " INPUT SEISMIC TIME SERIES
19: C « » NUMBER OF TIME SERIES VALUES
201 C Al - MINIMUM AMPLITUDE VALUE
21 t C A2 « MAXIMUM AMPLITUDE VALUE
22i C FQ1   MINIMUM SPECTRAL FREQUENCY TO BE DISPLAYED
23» C FQ2 » MAXIMUM " "  
24i C Tl - FIRST POINT OF TIME SERIES USED IN SPECTRA
23: C T2   LAST ....  
26i C
27> C SHAH - SEISMIC STATION NAME
28i C ID - EVENT IDC9 CHAR.)
29> DATA IZIT/0/
30i INTEGER HX,HY,HXL.HYL,TX,TY,TXL,TYL,SX,8Y,SXL,SYL
31: C DESCRIPTION OF HEADER POSITION
32> DATA HX,HY,HXL,HYL/404,2934,3498,48/
33> C DESCRIPTION OF TIME SERIES UINDOU POSITION
34) DATA TX,TY,TXL,TYL/404,2348,3498,3t*/
331 C DESCRIPTION OF SPECTRA WIHDOU POSITION
36: DATA SX,SY,SXL,SYL/404,303,3498,2020/
37i C
38i C IF FIRST TINE THROUGH, INITIALIZE PLOT ROUTINES
391 IF(IZIT.NE.O>GOTO 1
40> CLOSE 10
41: OPEN 10,'8PEKLIST',ATT-'A'
42i OPEN 4, 'tTTOt'
43: OPEN 3,'*TTZ1'
44i CALL IHITT(O)
45i CALL TERHC3,4096>
44) CALL SETBUF<3>
47i CALL CHRSIZEC4)
48i CALL TSEND
49: CALL HITEKCl.O)
50i IZIT - 1
31 > 1 CONTINUE
92: C
93: YM - -512.
34: YR - 1024
59: 1C " 2
3d TIC - 10.
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57 » TL-H
38i OX * l./SPS
39 t C COMPUTE FRE« SAMPLE INTERVAL
60 1 DF   SPS/C2*<N-1»
61) C COMPUTE FREQ INTERVAL FOR NOISE
62 » DH - SPS/(2*CL-1»
63» C SELECT DASHED LINE CODE (SEE TEKTRONIX PLOT10 USER MANUAL)
641 LDSH « 2
631 C
64i XH - 0.
67i XR - N*DX
68 i C SETUP TIME SERIES WINDOW
69: CALL VPORTCXM,XR. YH, YR, TX, TXL, TY, TYL, TIC, 1C >
70< C PLOT SEISMIC TRACE
71: CALL ITRACEC 8 ,N,XM,DX>
72: C DASHED LINES INDICATE WHERE SPECTRA HAS SAMPLED
73 i CALL HOVEA(Tl.YM)
74 i CALL DASHR<0.,YR,3>
73> CALL NOVEACT2'YH>
76i CALL DA3HR<0. ,YR,3>
77> C SETUP SPECTRA W I NOOW< LOG-LOG >
78> CALL LPORT<FQ1,FQ2,A1, A2,SX,SXL,SY,SYL >
79> CALL TRACE<A,N,DF,DF>
80i C PLOT NOISE SPEKTRA AS DASHED LINE
011 CALL TOASH<C,L,DN,DNvLDSH>
82i C
83 > C
84i C RESTORE LINER MAPPING AND FULL SCREEN
83: CALL LIHTRN
86: CALL S«INDO< 0 , 4095 ,0, 3 1 20 >
87> CALL VWIHDOCO. , 4093. ,0. ,3120. >
88 i C LABEL PLOT
89i c------------------
90> C LA8EL HEADER
91 i HXX-HX
92i NYY-NY
93 > CALL MOV£A<HXX,HYY>
94i ENCODE(LLL,100>SNAH
93t 100 FQRMATCA4)
96t CALL AOUTST<4.LLL>
97i RX - NX + HXL/2 - LIHWDKL1/2)
98: CALL HOVEA(RX , HYY )
99) KL-L1/2M

100 > ENCODEC LLL.101 XLABELtC KK >. KK-1, KL)
101 i 101 FORHATC20A2)
102: CALL AQUTS T< L 1 , LLL >
103: RX - HX + HXL - LIHWDK16)
104> CALL HOVEACRX/HYY)
103: EHCODE(LLL,102)ID
106> 102 FORMATC ' EVENT « ',4A2,A1>
107: CALL AOUTSTC 1 6. LLL >

109: C LA8EL VERTICAL AXIS OF SPECTRA VINDOtf
llOi XLN - -LINHGTU >
111 i XOFF - SX - LIMWDK3)
112> YOFF » SY * SYL/2 + LIHWDKL2/2)
113> CALL MOVEA<XOFF,YOFF)
1 14 t DECODE< LA8EL2, 103 XLLLCKK >,KK"1, L2)
113: 103 FORHAT(20A1>
116> DO 10 J"1,L2
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117i ICHARU) - LLL<4>
118i CALL AOUT9TCl.ICHAR)
119» YOFF -YOFF * XLM
120> CALL HOVEA<XOFF,YOFF>
12H 10 CONTINUE
122i c-------------------
123> C LABEL HORIZONTAL AXIS
1241 RX - SX + SXL/2. - LIHWDT<L3/2>
125i RY - 8Y - LINVOT<3>
12«> CALL HOVEA(RX,RY>
127> KL-LJ/2*!
1 28 > EHCODEC LLL, 101 )<LA8£L3<KK ), KK«1, KL>
129> CALL AOUTST<L3,LLL>
1301 C -----------------
131> CALL TSEND
132> RETURN
133> END
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ECLIPS? FORTRAN 3, VERSION 3.21 -- NONDAY, NOVEHBER 24, 1980 10>06>07 AN

	VPORT.FR

li SUBROUTINE VPORTCR1,RL,SI,SL,IX,LX,IY,LY,TIC,1C>
2> DIMENSION SX8C2 >, SXLC2 >,SBBC2>
3> CC
41 CC IF IC»0, DRAM BOX ONLY
3: CC IF IC-l, PUT ON TIC NARKS AT TIC INTERVALS
«: CC STARTING AT FIRST UNIT INTERVAL
7> CC IF IC-2, ALSO PUT ON FINE TICS AT TIC/10
81 CC INTERVALS
9: CC

10: S2-S1+SL
lit R2-R1+RL
12« S-SL/LY
13: CC
14i CALL VVINDOCR1,RL'S1,SL>
13i CALL BOXCIX,LX,IY.LY>
U: IF( IC.EQ.O)GO TO 99
17: TT«TlC/tO
18: Y-R1/TIC+1
191 Z«IHTCY>»TIC
20« NTIC-RL/TIC+t
21" CC
22> SXBU>»-60*S
23: SXBC2>»60*S
24: SXLC1>»-40*S
23: SXLC2)-40*S
26: SBBC1>«82
27: SBBC2>»St
28: CC
29: DO 20 L-l/2
30i CC
31: SB-SBBCL)
32> SIT«SXB(L>
33: SLT-SXLCL)
34: IFCIC.EQ.DCO TO 6
33: DO 3 K«l,9
36! XTT-Z-K*TT
37: IFCXTT.LE RDCO TO 6
38: SLT*SXL<L>
39: CALL HOVEACXTT,SB I
40: CALL DRAURCO.,SLT>
41: 3 CONTINUE
42: CC
43: 6 CONTINUE
44: CC
43: DO 1 J-l.NTIC
46: XT»Z+CJ-t>*TIC
47: CALL NOVEA(XT,SB>
48: CC LARGE TIC DRAWN DOUBLE
49: CALL DRAURCO.-SIT)
50: CALL DRAURCO.*-SIT>
31: IF< IC.EQ.l >CO TO i
32: CC
33: CC DRAU SHALL TIC8
34: DO 2 K-t,9
53» XTT»XT*TT*K
36: IFCXTT.GE.R2>GO TO 1
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S7> CALL HOVEA<XTT,SI>
58i CALL DRAVR<0. ,SLT)
59t 2 CONTINUE
60: CC
61: i CONTINUE
62i 20 CONTINUE
63: CC
64> 99 RETURN
63: EHD
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ECLIPSP FORTRAN 3, VERSION 5.21 -- WEDNESDAY* NOVEMBER 19, 1980 3:28>3« PN

	BOX.Ft

H SUBROUTINE 80X<IX,LX,IY,LY>
2< C P.R.STEVENSON
3: CALL SIUN00UX/LX, 1Y*LY>
4: CC DRAtf BOX
3) CC
6) CALL NOVABSUX* IY>
7: CALL DRWRELCLX.O)
81 CALL DRWR£L<0'LY>
9< CALL DRUREL<-LX,0>

10i CALL D8WRELCO/-LY)
IK RETURN
12: END
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ECLIPSE FORTRAN 3, VERSION 3.21 -- THURSDAY, APRIL It, 19S1 3>28>38 PN

	CRAT.FR

1« SUBROUTINE CRAT(SA,SB,Nft,MB,R/NR>
2i DIHENSION SA< HA ), S8< NB >,RU >
31 C CALCULATE SPECTRAL RATIO SA/8B
4» C RETURN RATIO IN ARRAY R
3: C P.R.STEVEMSON 4-U-Bi
«> C
?> MR - N8/NA
8> IFCHR.GT.l>GOTO tO
9> IFCHR.EQ.l)GOTO 30

10: C NA > NB
11: NR * MA/MB
12: CALL COHPRCSA<HA,HB>
13 i HP » NB
14i GOTO 30
IS: C MB > NA
It: 10 CALL COHPR(SB*NB.NA>
l?i HP * NA
18: C CALCULATE RATIO
19t 30 CONTINUE
20: DO 31 JM, HP
21 : 31 RC 4 >   8A< J)/SB<4 )
22: VRITEdO/iODNP
23: 101 FORHAK'SPECTRAL RATIO',15.' POINTS')
24: VRITE<tO/10Q)(RCJ),J»l,MP)
25: 100 FORNAT(5<E12.5.2X»
26! RETURN
2?> END
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ECLIPSE FORTRAN 5, VERSION 5.21 -- TUESDAY. APRIL 14, 1981 3:02:09 PN

	CONPR.FR

ti SUBROUTIHE COMPRfS*,NA,MB>
2: DINEMStOH SA<HA>
3: C THIS ROUTINE CONPRESSE8 3* FRON NA TO NB POINTS
4> C
3i HR « HA/HB
6: JJ « I
7> DO 10 JM, HA, .1ft
81 SUN « 0.

  9s DO 11 KM,fit
I0i KK   J + K-t
11 > SUN - SA(KK) 4 SOU
12: 11 SUN * SUM/MR
13: SA(JJ>   SUN
14> 10 JJ « JJ + I
13t RETURN
U> END
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ECLIPSE FORTRAN 3, VERSION 3.21 -- THURSDAY, MARCH 12, 1981 9:48:20 AH

ITRACE.FR

1 >
2)
3»
4>
3!

ft
7 i
8>
9 >

10*
111
12 >
13'
14)
15 i
If !

17 i
18 >
19)

C
C
C
C
C
C
C

1

SUBROUTINE ITRACE< A, NL, S, DX >
INTEGER A(NL)

ROUTINE TO PLOT ONE TRACE USING TEKTRONIX PACKAGE
P.R.STEVENSON 11-23-80

A - AMPLITUDE
NL - NUMBER OF POINTS
S - STARTING X COORDINATE
DX - VALUE OF EACH X INCREMENT

R   A<1)
CALL HOVEA<S,R>
DO 1 J-2-ML
X » J*DX
R   AU )
CALL DRAVACX/R)
CONTINUE
CALL TSENft
RETURN
END
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ECLIPSE FORTRAN 3, VERSION 3.21 -- FRIDAY, DECENBER S/ 1980 10>14>13 AN
r

	LPORT.FR

It SUBROUTINE LPORKXt.X2,Yt,Y2,SX«SXL,SY,SYL>
2> C
3> C SUBROUTINE TO PLOT LOG-LOG AXIS AND TO CALL
4i C LOGTRANCTEKTRONIX) TO SET UP TRANSFORMATION
5» C P.R.STEVENSON 11-19-80
4i C
7) REAL INTX,INTY
81 INTEGER SS,TT,UU,VV
9> INTEGER SX,SXL,SY,SYL

10> C XI - MINIMUM X-VALUE
11: C X2   NAXINUN X-VALUE
12) C Yl   MINIMUM Y-VALUE
11! C Y2   MAXIMUM Y-VALUE
14» C
15> YRNG   ALOG10<Y2/Y1>
It: XRNG   ALOG10<X2/X1>
17) ARNG - IFIX(YRNC)
18) FRNG   IFIX(XRNG)
19> IF<YRNC-ARNG.GT.O.>ARNC * ARNG * 1.
20! IF<XRNG-FRNG.GT.O. )FRNC   FRNG * 1.
21 i C
22> CALL SVINOO<SX,SXL,SY,SYL>
23> XLE   10."FRNG
24i YLE - 10.**ARNG
23> XH - X2/XLE
26: YH   Y2/YLE
27 > XL « X2 - XN
28 i YL   Y2 - YH
29> CALL VWINDO(XN,XL'YH,YL>
30! CALL BOX<SX,SXL,SY,SYL>
31 > C
32> JL « FRNG
33> KL « ARNG
34> INTX » XL/FRNG
33» INTY - YL/ARNG
34! SS - 40
37 J TT   48
38> UU - 30
39 > VV   30
40! XX2 - XN * XL
41» YY2   YN + YL
42J C DRAM HORIZONTAL TICS
43! DO 20 J-1,JL
44) C PUT IN LOG TICS
43» DO 21 L«2,8,2
44> DD " <J-1>*IHTX + XH * ALOG10( FLOATCL ) >* INTX
47) CALL HOVEA(DD<YN>
48 > CALL DRWREUO , UU )
49> CALL HOVEA<DD;YY2)
30i CALL DR«REL<0.,-UU>
31! 21 CONTINUE
32> C
331 D * J*IHTX + XH
34> DO 22 JR«1,2
33! CALL NOVEA<D,YH>
34! CALL DRWREL(O.SS)
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57i
58 >
59 J
60>
61 :
62:
63)
64 »
65 >
66 J
67:
68:
69 >
70>
71 «
72 »
73 »
74 i
75 »
76 >
77 »
78 »
79!
80i
81 >

22
20
C
C

C

31

32
30
C

CALL HOV£A<D/YY2>
CALL DRVREL<0*-SS>
CONTINUE

DRAM VERTICAL TICS

DO 30 K-1,KL
PUT IN LOG TICS

DO 31 L-2,9,2
DD   <K-1>»INTY » YH » AL0610< FLOAT(L »« INTY
CALL HOVEA(XM/DD>
CALL DRUREL(VV/0. >
CALL HQV£A(XX2,D0>
CALL DRWREL<-VV,0. >
CONTINUE
D « K«INTY
DO 32 JR-1,2
CALL HOVEA<XH,D>
CALL DRUREL(TT*0>
CALL NOVEA(XX2,D>
CALL DRWREL<-TT*0>
CONTINUE

INVOKE LOG-LOG TRAHSFORNATION
CALL LOGTRN(3>
RETURN
END
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ECLIPSP FORTRAN 5, VERSION 3.21 -- WEDNESDAY, DECEMBER 3. 1980 8»32J35 PM

	TRACE.FR

1> SUBROUTINE TRACE<A,NL<S,DX>
2i DIMENSION A<NL>
3i C ROUTINE TO PLOT ONE TRACE USING TEKTRONIX PACKAGE
4> C P.R.STEVENSON 11-25-80
Si C A » AMPLITUDE
«: C NL « NUMBER OF POINTS
71 C S » STARTING X COORDINATE
8) C DX » VALUE OF EACH X INCREMENT
»» C

10i CALL MOVEA<S*A<i»
ill DO i J«2,NL
121 X * J*DX
13) CALL DRAUA(X.A<4>>
14i l CONTINUE
15 i CALL TSENft
16i RETURN
17t END
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ECLIPSf FORTRAN 5, VERSION 3.21 -- TUESDAY, FEBRUARY 24, If81 4»OU23 PH

	TOASH.FR

li SUBROUTINE TDASH<A.NL,S,DX,LDSH)
2> DIMENSION A<NL)
3! G ROUTINE TO PLOT ONE DASHED TRACE USING TEKTRONIX PACKAGE
4i C P.R.STEVENSON 2-24-81
S> C A « AMPLITUDE
(i C NL   NUMBER OF POINTS
7> C S   STARTING X COORDINATE
8> C DX « VALUE OF EACH X INCREMENT
9> C LDSH   TEKTRONIX DASH CODE
10 > C
Hi CALL HOVEA<8.A(1»
12) DO 1 J«2,HL
13> X   J*DX
14t CALL DA8HA(X,A<J>,LDSH>
19> 1 CONTINUE
U) CALL TSEND
17> RETURN
18i END
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ECLIPSE FORTRAN 3, VERSION 9.21 -- THURSDAY. FEBRUARY 19. 1981 4»49»27 PN

	SMOOTH.FR

it SUBROUTINE SHQOTHCA.N)
2> C P.R.STEVENSON 2-19-81
3i C SUBROUTINE TO PERFORH S-POINT SMOOTHING
4: C
5> C DATA IS STORED INTO ARRAY A
6: C
7i DIMENSION A<H>>R<9>
8: NA * 5
91 L » 2

10' C
tl< C LOAD SLIDING REGISTER
12! DO 1 J-l.HA
13: 1 R(J ) » A<J>
HI C
15t C 1ST TVO POINTS ARE THREE AND FOUR POINT AVERAGES
16i SI » A(l> + A<2> + A<3>
17t S2 « SI + A(4>
18f A( 1 ) " Sl/3
19' A<2> « S2/4
201 C
2H C
22i C NAIN AVERAGING LOOP
23: DO 2 J-1+L.M-L
24> SS-0.
23) DO 3 JJ-1,NA
2S> 3 SS   SS + R(JJ)
27> A(J>   SS/NA
28! IF<4 Et.H-DCOTO 2
29» C SHIFT REGISTER BY ONE SANPLE
30> DO 4 K-1,NA-1
31 : 4 R(K>   R(K + l)
32: RCHA)   ACJ+L+l)
33i C
34» 2 CONTINUE
3S> C
36> C CONPUTE TRAILING AVERAGES
37i SN   R<3> * R(4> + R(9>
38i Sff . SN * R<2>
39 > A<N> » SN/3
40 < ACN-l >   SN/4
41J RETURN
42> END
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ECLIPSE FORTRAN 9. VERSION 3.21   THURSDAY* APRIL it* 19»1 4>4»>3C PH

	PRAT.FR

li SUBROUTINE PRATCA/B/NA/MB/DFA,OFi,R>
2: OIHENSION A< HA ) ,8< HB )» R< 1 >, BVi < 7 >,BV2< 7)
3< DIMENSION 8LK 7 >/ BL2< 7 ) . BHK 7) ,BH2( 7)
41 C THIS ROUTINE COMPUTES THE SPECTRAL RATION OF
5> C A AND B AT EACH OF THE SPECTAL BANDS
«i C
71 CALL BAVG<A.NA,DFA.0Vl/BLi,BHi>
81 CALL BAVC(B,NB,DFB,BV2,BL2,BH2>
9> C COMPUTE RATIOS OF VARIOUS BAND AVERAGES

10! DO 1 J«l,7
ill R<J>   BVK J >/BV2< J)
12 > y*ITE<10,100>J,R< J>,BLKJ>,8H1<4 >
I3i 100 FORflATC ' 8AHO   ' , 12, 2X , 'R«' , F» . 3, ' LO«',F3 2,' HI-',F3.2)
14> 1 CONTINUE
IS i RETURN
1C i EN»
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ECLIPSF FORTRAN 3, VERSION 3.21 -- TUESDAY, MARCH 3, 1981 4:24)17 PN

BAVG.Ft

SUBROUTINE BAVG<A,N,OF,BV,BL,8N>
DIMENSION A<H>,R<7>,81< 7>,8RC7>,CF<7>,BV<7>
DATA CF/.3.I.,2.,4.,8.,16.,32./
EDGE - . 3*ALOGC2.>
BLC1) « EXP(ALOG<CF(i» - EDGE)
DO i J*i<«
BHCJ) * EXPCALOGCCFC J» + EDGE)
BL(J-H) - BHCJ)

BH(7) * EXP(ALOG(CFC7» + EDGE)

DO 2 K»l,7
Jl   BL<K>/DF i-f.3
J2 - BH<K)/DF  » t .3
BV<K>   0.
D8 3 J«J1,J2
BV<K> * BV(K) + A<J)
BV(K> * BV<K)/<J2-Jt*t)

CONTINUE
RETURN
END

1 )
2t

4)
3s
«:
7i
81
9i
10)
11:

13;
14)
13)
14)
17!
18:
\9i
20 i
21 >
22 >

1
C

C

3

C
2
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ECLIPSE FORTRAN 9. VERSION 3.21 -- TUESDAY/ APRIL 21, 1981 ll'1l>2f AN

RPLOT.FR

1 s
2i
3 J
41
Si

7i
81

10:
lit

14:

It:

\H
20i
2H
22i
23i
24i
23i

271
28t
291
30i
31 s
32i
33i
34 1
33i
34:
37i
38t
39i
40i
4H
421
43i
441
43i

47 >
48 i
49i
30 i
3H
32i
S3i
34 1
33 i
3«i

C 1
C
C i
c
c

c

10
100

101

102

C

104

103

8

3

6

PROGRAN RPLOT 
THIS PROGRAM IS 
OF TNE SPECTRAL 

P.R.STEVENSON

DESIGNED TO NAKE A PLOT 
RATIOS AS WRITTEN IN FILE SPEKLIST 
4-20-81

DIHENSION HORZHU28),HORZE< 128), VERK 128>,R<128> 
INTEGER FZ,FE,FH, ID< 3>, STA< 2 >, OLD(2 >. CONP 
INTEGER CZ,CN,CE,CV
OLDU )   2N
OLDC2) « IN
I2IT   0
CZ
CV
CN
CC
FZ
FC
FN

2NZ
2NV
2HN
2HE
0
0
0

OPEN 13, 'SP
OPEN 14, 'RL

SPEKLIST'
RLIST'

REAO<13, 100/END«300)IDIfN 
FORHATCA2) 
READC13*101)10 
FOR«AT<9X,4A2,A1> 
READ<13.102,END«300>SrA,COHP 
FORNAT(8X,A2/A1*A1> 
yRITE(14/l02>STA.COHP

REA»<13*104>Fl,F2,DF
FORHAK3X/F7.2,tX,F7.2,4X,F8.3>
VRITE<14*104>F1,F2,OF
REAO(13,103)NP
FORHAT(14X,I3)
VRITE(14.103)NP
IF( IZIT.EQ.l>GOTO 8
IZIT   1
GOTO 6
CONTINUE
IF(OLD<1>.NE.STA<1»GOTO 3
IF(OLD(2>.NE.STA<2»GOTO 3
GOTO 6
CALL OUTR<HORZH,HORZE,VERT,NP/FN,FE/FZ,R,IER>
IFC IER.NE.O)GOTO 4
«8ITEC14,103XR(J ),J«t,HP)
CALL VRAT(R«NP/F1/F2,DF>
ACCEPT IDUN
FZ   0
FE   0
FN « 0
CONTINUE
IF(CONP.EO.CZ)GOTO 1
IF(CONP.E8.CV)GOTO i
IFC CONP. EQ.CH)GOTO 2
IFC CONP. E8.CE)GOTO 3
yRITE(10/300>CONP
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37> 300 FORHATCUNIDENTIFIED COHPOHENT-',ftl>
SO) C OUNNY READ
39> R£AD< 15, 103XVERT<J>,J-1,NP>
60: GOTO 7
6H 1 REACX15, 103XVERTC J>,JM,NP>
62 > 103 FORHAT(3(E12.3.2X»
63» FZ - 1
64» GOTO 7
63) 2 REftO* 15, 103XHORZH<J>, J-1,HP>
66> FM   1
67> GOTO 7
6tt 3 READ< 15, 103XHORZECJ>,J-1,HP>
69> Ft   1
70) 7 CONTINUE
71i 00 11 J»l,7
72> 11 REAO(15, 100)It>UH
731 OLD<1 ) « STA<1>
74 > OLO(2>   STA<2>
73> GOTO 10
761 300 CALL OUTR<HORZH,HORZE,VERT,HP,FH,FE,FZ,R,I El>
77> IFCIER HE.O)GOTO 99
70> WRITE(14,103XR(J >,J«1,HP>
79> CALL VRAT<R,HP,Fl,F2,OF>
80> 99 COHTIHUE
OH STOP
02 * END
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ECLIPSE FORTRAN 9, VERSION 3.21 -- TUESDAY, APRIL 21, 1981 11=12)23 AN

	OUTR.FR

1! SUBROUTINE OUTRCHN,HE,V,H,FZ,FE,FH,R,IER>
2i C COMPUTE STATION RATIO ACCORDING TO UHICH
3: C OF THE COMPONENTS ARE AVAILABLE
4: C F.R.STEVENSON 4-17-81
3i REAL HH<N>,HE(N>,V<N>,R<H>
6> INTEGER FZ,FE,FN
7i C ICODE DETERMINES WHICH COMPUTATION TO
8* C PERFORM, ACCORDING TO UHICH COMPONENTS
9» C ARE PRESENT

10> C
111 IER * 0
12» ICODE - 4»FE + 2*FH + F2
13> WRIT£<14<141HCODE
14> 141 FORMAT*'OUTR-ICODE-' , 15)
13: GOTO (1,2,3,4,5,4,7),ICODE
1*1 8 TYPE 'HO DATA FOR THIS STATION'
171 IER « i
18> RETURN
19> 1 CONTINUE
20) DO 10 J»i,N
2H 10 R< J> « V<J)
22i GOTO 80
23» 2 CONTINUE
24) DO 20 J«1,M
23> 20 R< J ) - HH< J)
2«: GOTO 80
27t 3 CONTINUE
28> DO 30 J-l.N
291 30 R<J> - (HH(J) + VCJ)>/2.
30i GOTO 80
31> 4 CONTINUE
32: DO 40 J«1,N
33i 40 R(J>   HE(J)
34> GOTO 80
33) 5 COHTIMUE
36) DO 50 J-1,N
37) 30 R(J) « (HE(J) + ¥<J))/'2.
38> GOTO 80
391 6 CONTINUE
40 > DO 60 J-1,H
41« 60 R(J)   SQRT<HE(J)**2 + NNU>»«2>
42> GOTO 80
43> 7 CONTINUE
44i DO 70 4-1.11
43i R(J> « <S8RT(HE(JM*2 * HH<
46t 70 CONTINUE
471 C
481 8<f RETURN
4*» END
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ECLIPSE FORTRAN 9* VERSION 3.21 -- MONDAY. APRIL 20, 1991 3>41<28 PN

HPORT.FR

i i
2i
3>
4i
Si
$1
7i
8>
9>

10>
in
12>
131
14:
13>
Iti
17i
18>
19:
201
2H
22:
23>
24J
23>
26s
27i
28>
291
301
31 i
32>
33i
34i
331
36!
371
38<
39i
40>
41!

42 »
43:
44:
43i
46:
471
48i
49:
SOt
51 i
92 <
33i
941
53!
56 J

SUBROUTINE HPORK X 1 , X2 , Yl , Y2 , SX, SXL , SY , SYL >
C
C
C
C
c

c
c
c
c
c

c

c

c

c

21
c

22
20

SUBROUTINE TO PLOT LINEAR-LOG AXIS AND TO CALL
LOGTRAH<TEKTRON!X> TO SET UP TRANSFORMATION
P.R.STEVENSON 4-20-81

REAL IHTX,INTY
INTEGER SS.TT.UU.VV
INTEGER SX,SXL,SY,SYL

XI * MINIMUM X-VALUE
X2 * NAXIMUN X-VALUE
Yl - MINIMUM Y-VALUE
Y2 » MAXIMUM Y-VALUE

TIC * 10.
XRNG * ftLOG10<X2/Xl>
FRHG * IFIX(XRMC)
IFCXRNG-FRNG.GT.O. >FRNG * FRNC » 1.

CALL SVIMDO<SX,SXL,SY,SYL>
XLE « 10.**FRNG
XN « X2/XLE
YN   Yl
XL » X2 - XN
YL « Y2 - YN
CALL VVINDO(XM,XL*YM,YL>
CALL BOX<SX,SXL,SY,SYL>

JL * FRNG
KL « YL/TIC » 1
INTX - XL/FRHQ
INTY - TIC
SS « 60
TT   60
UU   30
VV * 30
XX2 « XN * XL
YY2 « YN * YL

DRAW HORIZONTAL TICf
DO 20 JM.JL

PUT IN LOG TICS
DO 21 L*2*8*2
DD * (J-1)*INTX * XN * ALOG10<FLOAT(L
CALL MOVEA(DD/YN>
CALL DRtfREL<0.,U«)
CALL MOVEA(DD«YY2>
CALL OR«REL<0., -UU)
CONTINUE

D « J*IHTX * XN
DO 22 JR-1,2
CALL MOVEA<».YN>
CALL DRUREL<0,SS>
CALL MOVEA<D.VY2>
CALL DRVREL(0«-SS>
CONTINUE

»*INTX
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37t C DRAM VERTICAL TICS
38 J C
99: DO 30 K*t,KL
60> D * K*IHTY
6i> 00 32 VR-1,2
62> CALL HOVEA<XN/D>
63t CALL DRWREUTT.O)
641 CALL HOVEA(XX2/D>
63! 32 CALL DRWREL<-TT,0>
66> 30 COHTIHUE
67: C INVOKE LINEAR-LOG TRAttSFORIATION
681 CALL LOGTRMC I >
69> RETURN
70i EH»
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ECLIPSE FORTRAN 3, VERSION S.tl -- WEDNESDAY* NOVENBER 19, 1980 9>28>SC PN

	BOX.Ft

f 1> SUBROUTINE BOX<IX,LX,IY,LY>
ft C f .R.STEVENSON
It CALL SMIHDO<IX,LX,IY,LY>

r 4i CC DRAV BOX
3t CC
«t CALL NOVABS<!X, IY>

r 7i CALL DRUREL<LX,0>
 > CALL DRVREL<0/LY>
9i CALL »RVREL<-LX,0>

r lAi CALL &RWREL(0,-LY)
lit RETURN
lit EM0
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ECLIPSE FORTRAN 9* VERSION 3.2! -- WEDNESDAY, DECEMBER 3, 1900 ft>32>35 PN

	TRACE.Ft

It SUBROUTINE TRACECA,NL,S,»X>
2> DIMENSION A<NL>
3» C ROUTINE TO PLOT ONE TRACE U8IMC TEKTRONIX PACKAGE
4i C P.R.STEVENSON 11-23-88
3> C A - AMPLITUDE
6> C NL   NUMBER OF POINT!
7: C S   STARTING X COORDINATE
8i C DX « VALUE OF EACN X INCREMENT
9t C

10i CALL HOVEA<S,A<1»
It! DO 1 J-2,HL
12i X   J*OX
131 CALL DRAWA<X*ACJ»
14i t CONTINUE
ISt CALL TSENB
1«> RETURN
17> END
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ECLIPSE FORTRAM 8, VERSION 3 21 -- TUESDAY, APRIL 21, 1981 10>33>10 AH

	VRAT.Ft

t> SUBROUTINE VRATCf,M,F81,F82,DF)
2< C PR.STEVENSON 4-21-81
3> C THIS ROUTINE PLOTS SPECTRAL RATIOS IH A SEMI-LOG FORMAT
4! C
Si REAL R<ft>
«« DATA LL/'R'«*A','T',*I'*'0'/

7s INTEGER MX ,HY , LL( 3 >, ICHARC 1 )
81 INTEGER SX,SY.SXL/SYL
9i DATA SX,SY,SXL*8YL/404,303'34M»2020/

10f DATA 12 IT/0/
IH IF< IZIT.NE 0>COTO 1
I2> OPEN 4,'*TT01'
13! OPEN 3,'ITTIi'
14t CALL IMITTCO)
1S> CALL TERM<3«40tC>
l«t CALL SET8UF(3>
17i CALL CHRSIZEC4)
18t CALL TSEN*
191 CALL NITEK<1*0>
201 IZIT - I 
21 t 1 CONTINUE
22i CALL ERASE
23> Al   0.
24i A2   30.
23i CALL HPORT<Fai,FQ2.Al.A2,SX/SXL<SY.SYL>
26! CALL TR*CECR*N,DF.frF>
27t CALL LINTRN
28i CALL SVINOOCO/409S,0,3120)
29i CALL VVINCOCO ,40*3.,0.,3128.)
30> NX   404
3H NY   2994
32i CALL MOVEACHX,MY>
33t XLN   -LIHHCT(l)
34i XOFF   8X - L1NH»T(3>
33: YOFF - SY * SVL/2 4 LtM«8T(3>
36i CALL MOVEACXOFF/YOFF)
37i DO 10 J«l,3
38t ICHAR(l)   LLCJ)
39> CALL AOUT8TC1,ICHAR>
40i YOFF   YOFF * XLM
41! CALL NOVEA<XOFF,Y6FF> 
42i 10 CONTINUE
43t CALL TSENt
44i RETURN
45i END


